Avian glutamine phosphoribosylpyrophosphate amidotransferase propeptide processing and activity are dependent upon essential cysteine residues.
Avian glutamine phosphoribosylpyrophosphate amidotransferase contains an NH2-terminal propetide-like sequence. NH2-terminal sequence analysis of immunoaffinity purified enzyme from chicken liver indicates that the propeptide is processed and the mature enzyme starts with Cys. Propeptide processing was investigated by site-directed mutagenesis using a system for expression in HeLa cells. Glutamine-dependent activity and processing were abolished by replacement of the conserved cysteine at position 1, whereas NH3-dependent activity was retained. Cys1 is thus inferred to have a role in glutamine-dependent activity and in propeptide processing. Inactive, insoluble enzymes in which the propeptide was not processed were obtained as a result of replacements of cysteines 415 and 488. Cysteine residues at positions 415 and 488 are inferred to be ligands to an Fe-S cluster on the basis of sequence similarity to the enzyme from Bacillus subtilis. Mutation of Cys269 and Cys295 led to loss of enzyme activity and propeptide processing, although solubility was unchanged. The results suggest that incorporation of an Fe-S cluster is needed for native structure, resultant propeptide processing, and glutamine-dependent activity.